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LUIGI NALINI 
AIRLESS ATOMIZING NOZZLE 

RELATED APPLICATIONS 

5 This is a nonprovisional application claiming the priority 

benefit of provisional application serial No. 60/401,030 filed 
August 6, 2002, hereby incorporated by reference. 

FIELD OF THE INVENTION 

The present invention relates generally to an airless 
10 atomizing nozzle and particularly to a fog nozzle used for 
humidif ication, misting, evaporative cooling and other 
applications . 

BACKGROUND OF THE INVENTION 

When water is discharged through an orifice under very high 
15 pressure (for example, 1000 psi) and then made to contact a 
target held in front, the water shatters into small droplets 
suitable for humidif ication, misting and other applications. 
For greater atomizing, the target has to be precisely aligned 
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with the orifice. The orifice wall must be smooth to minimize 
turbulence in the water as it exists- the orifice to produce a 
thin coherent stream of water directed at the target. The 
orifice also has to be abrasion resistant to maintain its smooth 
5 inner wall and minimize turbulence. 

OBJECTS AND SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
airless atomizing nozzle that uses a smooth delivery channel 
with a lead-in conical inlet to minimize water turbulence. 
10 It is another object of the present invention to provide a 

an airless atomizing nozzle using a target area positioned over 
the nozzle outlet using an adhesive. 

It is another object of the present invention to provide an 
airless atomizing nozzle using an orifice member secured 
15 directly to the nozzle body without using a separate holder. 

It is yet another object of the present invention to 
provide an airless atomizing nozzle with minimal number of 
components . 

In summary, the present invention provides an airless 
20 atomizing nozzle, comprising a tubular body including a bore 

having an inlet and an outlet; a cylindrical member including a 
face and a cylindrical delivery channel secured at the outlet, 
the delivery channel having substantially uniform diameter; and 
a pin including a target area spaced from and directly over the 
25 delivery channel outlet. The delivery channel includes a 
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tapered inlet and an outlet terminating at the face. 

The present invention also provides an airless atomizing 
nozzle, comprising a tubular body including a bore having an 
inlet and an outlet; a member including a second face and an 
orifice secured at the outlet; and a pin including a target area 
spaced from and directly over the delivery channel outlet. The 
body includes a first face disposed at said outlet. The pin is 
secured to the body with UV curable adhesive. 

The present invention further provides a method for 
aligning a target on a pin over an orifice in an airless 
atomizing nozzle body, comprising: 

a) positioning the target over the orifice; 

b) directing light through the orifice toward the 

target ; 

c) detecting light passing past the target; 

d) re-positioning the target over the orifice until 
the light passing past the target substantially disappears; and 

e) securing the pin to the nozzle body. 

These and other objects of the present invention will 
become apparent from the following detailed description. 

BRIEF DESCRIPTIONS OF THE DRAWINGS 

Figure 1 is a cross-sectional view of an airless atomizing 
nozzle made in accordance with the present invention, showing 
the delivery channel member flush with the face of the nozzle 
body. 



Figure 2 is similar to Figure 1', but showing the delivery 
channel member projecting above the face of the nozzle body. 

Figure 3 is similar to Figure 1, but showing the delivery 
channel member recessed with respect to the face of the nozzle. 
5 Figure 4 is a schematic illustration of a method for 

positioning the target area over the nozzle outlet. 

Figures 5A and 5B show the x, y and z positioning of the 
target area over the nozzle outlet. 

Figure 6 shows the target area not precisely positioned 
10 over the outlet opening, thereby requiring appropriate 

adjustment so that the target area is completely over the nozzle 
outlet. 

Figure 7 is a cross -sectional view of another embodiment of 
the present invention, showing an orifice member secured to the 
15 nozzle body by crimping the nozzle body. 

Figures 8A and 8B are cross-sectional views of the nozzle 
body showing the crimping step in securing the orifice member to 
the nozzle body. 

DETAILED DESCRIPTION OF THE INVENTION 

20 An airless atomizing nozzle R made in accordance with the 

present invention is disclosed in Figure 1. The nozzle R 
comprises a tubular body 2 preferably made of stainless steel, 
including a cylindrical bore 4. Threads 6 or other conventional 
means are used to connect the nozzle R to a source of water to 

25 be atomized. The cylindrical bore 4 has an inlet end 8 and 



outlet end 10. The outlet end 10 narrows down to a smaller 
opening by means of a series of cylindrical steps that form 
radially inwardly projecting shoulders 12. 

A cylindrical member 14 including a delivery channels 16 is 
5 disposed at the outlet end 10. The delivery channel 16 includes 
a conical inlet 18 that narrows smoothly into a cylindrical 
passageway 20 that terminates in an outlet 22. The member 14 
has a reduced outer diameter at the outlet end, forming a 
shoulder 24 that engages a corresponding shoulder 12 on the body 

10 2. The opposing shoulders 12 and 24 advantageously hold the 

member 14 in place against the water pressure within the bore 4 . 
The member 14 is preferably made of borosilicate glass and is 
available from several manufacturers of micro glass capillaries 
(also known as ferrules) used in the fiber optic connector art. 

15 One example of the member 14 is a single-cone end capillary, 

known as a micro capillary, made by Nippon Electric Glass Co., 
Ltd. Borosilicate glass is advantageously very hard and 
abrasion resistant, chemically inert and has a very high 
temperature tolerance. Since the member 14 is used as a fiber 

2 0 support in optical devices, the inside surface of the delivery 
channel 16, including the conical inlet 18, is very smooth to 
prevent scratching an optic fiber inserted into the channel. The 
angle of the conical inlet 18 may be any angle. The member 14 
is preferably pressed fit into the bore 4. 

25 The member 14 has a face 26 which is disposed flush with a 

face 2 8 of the body 2 in one embodiment of the invention. In 



another embodiment, shown in Figure 2, the face 26 projects 
above the face 28. In yet another embodiment, as shown in 
Figure 3, the face 26 is recessed with respect to the face 28. 
These various embodiments generally produce varying spray 
5 patterns, as will be discussed below. Directly securing the 
member 14 to the body 2 advantageously provides flexibility in 
positioning the member face 26 relative to the body face 28. 

A pin 30, preferably U-shaped, has one end with a target 
area 32 disposed directly above the outlet 22 and another end 34 

10 secured to the body 2 in a hole 35 with adhesive 3 7 or other 

standard means. In one aspect of the invention, the adhesive is 
preferably UV curable, as well be discussed below. The pin 3 0 
is preferably made from stainless steel. 

Target area 32 is substantially the same area as the cross- 

15 sectional area of the outlet 22. The distance between the 

outlet 22 and the target area 32 is standard and well known to 
the person skilled in the art. Generally, for a wider pattern, 
the target is set closer to the outlet; and for a narrower 
pattern, the target is set higher. The size of the target area 

20 and the outlet 22 are also well known to those skilled in the 
art . 

The conical inlet 18 provides a lead-in into the delivery 
channel 16, providing for smooth flow of the water through the 
cylindrical passageway 20 with minimal turbulence. This results 
25 in the water exiting the outlet 22 as a coherent stream without 
any interfering splatter or turbulence that can enlarge the 



droplets and destroy the mist patterns. Straight flow results 
in superior atomization when the water hits the target area 32. 

The different positions of the member 14 in the cylindrical 
bore 4 where the face 26 of the member 14 is flushed, recessed 
5 or above the face 28 of the body 2 are useful in controlling the 
atomizing mist pattern and the air induction for draft or 
vacuum. In some applications, it is desired to have the faces 
flushed so that no vacuum or air draft is created and the spray 
pattern can be controlled accordingly, such as by changing the 

10 distance between the target and the nozzle outlet. In other 

cases, it is desired to have the member face 26 projecting above 
the face 2 8 of the body 2 so that the atomized mist can induce 
an air draft, generally indicated at 29, that can allow for 
better mixing of the air with the mist and thus shorten 

15 evaporation distances. In yet some applications, it is desired 
to have the member face 26 recessed with respect to the body 
face 28 so that an air vacuum, generally indicated at 31, is 
generated. A double bounce of the water off the face 26 and the 
surface of the walls of the body 2 can create a different mist 

20 pattern which is advantageous under certain circumstances. For 
a wider pattern, the target is set closer to the outlet. 

Precise positioning of the target area 32 over the outlet 
22 is required for proper functioning of the nozzle R. The pin 
32 may be positioned and placed manually using a pair of pliers 

25 and a microscope. Once the pin is positioned, the nozzle is 

tested using water. If an adjustment is necessary to reposition 



the target area, the pin is bent into the proper position. 
Since metal has a tendency to spring back when bent, the pin is 
bent beyond the proper position so that it springs back into the 
right position when released. 
5 In an improvement to the above in accordance with the 

present invention, light is used to position the target area 32 
precisely over the outlet 22. Referring to Figures 4, 5A and 
5B, an optic fiber 36 is inserted through the member 14. A 
light source such as a laser (not shown) is connected to the 

10 optic fiber to shine at the target area 32. The pin 30 is held 
by a holding mechanism 38, such a robotic arm that has x, y and 
z degrees of movement. The end 34 of the pin is inserted into 
the hole 335 filled with a UV-curable adhesive. A light 
detector 40 is positioned above the target area 32 and is 

15 adapted to detect light not blocked by the target area 32. The 
holding mechanism 3 8 adjusts the target area 32 to a 
predetermined z axis distance above the outlet 22 and along the 
x and y axis until all the light from the optic fiber is 
substantially or completely blocked, as indicated by the light 

20 detector 40. Once positioned properly, a UV source 42, such as 
a UV lamp, is activated to cure the UV curable glue to secure 
the target area 3 2 in proper position. It should be understood 
by a person skilled in the art that the positioning of the 
target area 32 is automated by connecting the output of the 

25 light detector 40 to the controller of the holding mechanism 38 
so that movement of the mechanism 38 is dictated by the level of 



light detected by the light detector 40. Figure 6 shows the 
target area not centered over the outlet 22, thereby requiring 
adjustment to completely cover the outlet. 

Instead of using the holding mechanism 38, the pin 32 can 
5 also be positioned manually with the use of the optic- fiber 36 
and the light detector 40. 

In another aspect of the present invention, the body 2 
includes a lip 44 supporting an orifice member 46 with an 
orifice 48, as best shown in Figure 7. The orifice member 46 is 

10 preferably made of ruby. The orifice member 46 is secured to 
the lip 44 by crimping the body portion 50 disposed above the 
member 46 with a crimping die 52, as best shown in Figures 8A 
and 8B. The metal around the outlet 10 is deformed and presses 
against the outer edge portion of the orifice member, thereby 

15 clamping the member 46 to the body 2. The orifice member 46 may 
also be secured to the body 2 with adhesive, preferably with UV 
curable . 

While this invention has been described as having preferred 
design, it is understood that it is capable of further 

20 modification, uses and/or adaptations following in general the 
principle of the invention and including such departures from 
the present disclosure as come within known or customary 
practice in the art to which the invention pertains, and as may 
be applied to the essential features set forth, and fall within 

25 the scope of the invention or the limits of the appended claims. 
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